Development of a rat dosimetry model for bromate.
Bromate is a known animal carcinogen that is found in drinking water supplies treated with ozone. Bromate targets the kidney for toxicity and cancer, the peritoneum for cancer (mesotheliomas derived from testes), testes for lowered sperm count and the thyroid for follicular cell cancer. Kidney tumors as well as other toxicities may be caused by the metabolism of bromate to reactive intermediates. There is evidence that bromate and its stable metabolite bromide are actively transported by the sodium iodide transporter (NIS) protein found in the thyroid, kidney and testes. This association strongly suggests that characterizing the preferential distribution of bromate into the NIS-rich tissues and its subsequent metabolism to reactive metabolites is important for interpreting the dose-response characteristics of bromate in rodents. In this paper the current evidence for NIS dependent dosimetry for bromate is developed and studies are proposed to develop a physiologically based pharmacokinetic (PBPK) model for bromate. The recent PBPK models describing NIS protein transport of perchlorate and radiolabeled iodide offer a template for the development of the bromate model in rodents and humans. The proposed research is expected to be instrumental in quantifying the human health risks associated with ingestion of low levels of bromate in drinking water.